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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve throughput by 
installing a plurality of load lock chambers and shortening a 
carrying time to a treatment chamber wherein exposing 
treatment or the like of a wafer to be treated is performed, 
via the load lock chambers. 

SOLUTION: This wafer treatment equipment is provided with 
a treatment station 1 treating a wafer in an atmosphere 
different from the air, a plurality of load lock chambers 3, 3a 
linked to the air and the treatment atmosphere via gate 
valves, respectively, a first carrying means 7 for carrying the 
wafer between the treatment station 1 and the load lock 
chambers 3, 3a, and a carrying means 8 for carrying the 
wafer between a wafer carrier 4 in air and the load lock 
chambers 3, 3a. The substrate treatment equipment performs 
carrying-in and carrying-out of the wafer to and from the 
respective load lock chambers 3, 3a (steps S9-10, S12-13), 

treats the wafer in the treatment station 1 between the 'JpSS^^*^' 
carrying-in and carrying-out (steps S10, S13), and after that, S'iSfe pg: 

displaces atmosphere in the load lock chambers 3 t 3a, at the 
same time (steps S11, S8). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The processing room which has the processing station which processes a processed 
substrate in a different ambient atmosphere from atmospheric air, Two or more load locks chamber 
connected with this processing room and atmospheric air with a switchgear, respectively, The 1st 
conveyance means arranged at said processing room for conveying a processed substrate between 
said processing room and said two or more load locks chamber, In the substrate processor equipped 
with the 2nd conveyance means arranged in the atmospheric air for conveying a processed substrate 
between the supply station and said two or more load locks chamber in atmospheric air Said two or 
more load locks chamber of both are substrate processors characterized by being constituted so that 
taking out and carrying in of a processed substrate may be performed, and being constituted so that 
each ambient atmosphere permutation may be performed after performing taking out and carrying in 
of a processed substrate, respectively. 

[Claim 2] The substrate processor according to claim 1 characterized by for the standby section 
which holds temporarily the processed substrate which processing ended adjoining said processing 
station, and preparing it in said processing room. 

[Claim 3] Said 1st conveyance means is a substrate processor according to claim 2 characterized by 
constituting so that a processed substrate may be conveyed between said two or more load locks 
chamber and said processing station, and said standby section. 

[Claim 4] Said 1st conveyance means is a substrate processor according to claim 2 or 3 
characterized by being constituted so that a processed substrate may be conveyed from either of 
said two or more load locks chamber to said processing station when a processed substrate does not 
exist in said processing station, and the processed substrate [ finishing / processing ] in said standby 
section may be conveyed to said load lock chamber where the processed substrate was conveyed 
immediately before at said processing station. 

[Claim 5] The processing room which has the processing station which processes a processed 
substrate in a different ambient atmosphere from atmospheric air, Two or more load locks chamber 
connected with this processing room and atmospheric air with a switchgear, respectively, The 1st 
conveyance means arranged at said processing room for conveying a processed substrate between 
said processing room and said two or more load locks chamber, Said load lock chamber is minded for 
a processed substrate between said supply station in the substrate processor equipped with the 2nd 
conveyance means arranged in the atmospheric air for conveying a processed substrate between the 
supply station and said two or more load locks chamber in atmospheric air, and said processing room. 
In the conveyance approach of the processed substrate to convey, white carrying out sequential 
carrying in of the processed substrate from said supply station to said two or more load locks 
chamber The conveyance approach of the processed substrate characterized by performing each 
ambient atmosphere permutation of two or more of said load locks chamber after performing both 
taking out and carrying in of a processed substrate. 

[Claim 6] The conveyance approach of the processed substrate according to claim 5 characterized 
by for the standby section which holds temporarily the processed substrate which processing ended 
adjoining said processing station, and preparing it in said processing room. 

[Claim 7] Said 1st conveyance means is constituted so that a processed substrate may be conveyed 
between said two or more load locks chamber and said processing station, and said standby section. 
When a processed substrate does not exist in said processing station, a processed substrate is 
conveyed from either of said two or more load locks chamber to said processing station. And the 
conveyance approach of the processed substrate according to claim 6 characterized by conveying 
the processed substrate [ finishing / processing ] in said standby section to said load lock chamber 
where the processed substrate was conveyed immediately before at said processing station. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conveyance approach of the substrate processor 
which conveys and processes processed substrates, such as a semi-conductor wafer and a liquid 
crystal display substrate, to processing rooms, such as exposure processing, and a processed 
substrate in manufacture processes, such as a semi-conductor wafer and a liquid crystal display 
substrate. 
[0002] 

[Description of the Prior Art] In the aligner which imprints detailed patterns, such as a circuit pattern, 
to substrates, such as a semi-conductor wafer and a liquid crystal display substrate, detailed-izing of 
an imprint pattern and improvement in a throughput are called for. For detailed-izing of an imprint 
pattern, wavelength of the exposure light used for exposure must be shortened, and short 
wavelength-ization, such as g line, i line, and KrF laser, is advanced. The X-ray emitted from a 
synchrotron ring as the light source suitable for wavelength imprinting a detailed pattern short in 
them attracts attention. By the way, since attenuation is intense, this kind of X-ray contains the 
exposure section of an aligner in a chamber, and is made to perform exposure processing in 
atmospheric air as few reduced pressure helium ambient atmospheres of attenuation of the inside of 
that chamber of an X-ray. 

[0003] In such an aligner, in order to convey processed substrates, such as Si wafer, between the 
exposure processing section in the chamber of a reduced pressure helium ambient atmosphere, and 
the processed substrate feed zone in atmospheric air, a load lock chamber is prepared among them 
and the processed substrate is conveyed through a load lock chamber. 

[0004] A configuration which illustrates to drawing 3 is known as a wafer processor which constituted 
such a load lock chamber possible [ hold of one sheet thru/or two or more wafers ]. 
[0005] The chamber 102 which contains the processing station which processes a wafer for exposure 
processing etc. in a different ambient atmosphere from atmospheric air so that this kind of wafer 
processor may be illustrated to drawin g 3 , It has a load lock chamber 103 and the wafer supply 
station 110 arranged in atmospheric air. In a load lock chamber 103 The gate valve 106 by the side of 
the chamber which intercepts between the gate valve 105 by the side of the atmospheric air which 
intercepts between the wafer supply stations 1 10 in atmospheric air, and chambers 102 is formed. 
The exhaust air means (un-illustrating) and helium which exhaust the interior of a room further in a 
load lock chamber 103, and N2 A gas supply means (un-illustrating) to supply is established, and the 
installation base (un-illustrating) for laying a wafer is prepared. The conveyance means 108 for the 
conveyance means 107 for conveying a wafer between a load lock chamber 103 and a processing 
station being arranged in a chamber 102, and conveying a wafer between the wafer supply station 110 
in atmospheric air and a load lock chamber 103 is arranged. If one sheet thru/or two or more wafers 
are carried in from the wafer carrier 104 with which a load lock chamber 103 is located in the wafer 
supply station 110 in atmospheric air where the gate valve 105 by the side of atmospheric air is 
opened, the gate valve 105 by the side of atmospheric air will be closed, and an ambient atmosphere 
permutation will be performed by an exhaust air means and the gas supply means. Then, if the interior 
of a load lock chamber 103 becomes the same ambient atmosphere as the interior of a chamber 102, 
the gate valve 106 by the side of a chamber is opened, and by the conveyance means 107 in a 
chamber 102, the wafer in a load lock chamber 103 will be taken out, and it will be conveyed at a 
processing station. The wafer with which predetermined processing was made at the processing 
station is returned to a load lock chamber 103 by the conveyance means 107, and is taken out by the 
wafer carrier 104 through a load lock chamber 103. Conveyance and processing are performed one by 
one by the same actuation as henceforth. 



[0006] In addition, supply of a wafer to the processing station where the conveyance sequence top in 
this wafer processor processes exposure etc., and actuation of recovery are performed by being 
parallel. That is, the location which stores a wafer temporarily is prepared before processing stations, 
such as exposure, and the wafers which processing ended are once collected from a processing 
station to a place for safekeeping, and after conveying the wafer which processes next to a 
processing station,* he is trying to convey the wafer of a place for safekeeping to a load lock chamber 
immediately. And the wafers which processing in a load lock chamber ended are collected from a load 
lock chamber by the wafer carrier of the wafer feed zone in atmospheric air, the following wafer is 
immediately carried in to a load lock chamber after that, and an ambient atmosphere permutation is 
performed. 

[0007] Moreover, the wafer processor which established the load lock chamber in the object for 
carrying in and taking out, respectively is also known from the former, and the example is illustrated 
to drawing 4 . The chamber 202 which contains the processing station which processes a wafer in a 
different ambient atmosphere from atmospheric air in drawing 4 , The load lock chamber 203 for 
carrying in, and load-lock-chamber 203a for taking out, It has the wafer supply station 210 arranged 
in atmospheric air. In the object for carrying in, and the load locks chamber 203 and 203a for taking 
out The gate valves 206 and 206a by the side of the chamber which intercepts between the gate 
valves 205 and 205a by the side of the atmospheric air which intercepts between the wafer supply 
stations 210 in atmospheric air, and chambers 202 are formed, respectively. The exhaust air means 
(un-illustrating) and helium which exhaust the interior of a room further in the object for carrying in, 
and the load locks chamber 203 and 203a for taking out, and N2 A gas supply means (un-illustrating) 
to supply is established. Moreover, the installation base (un-illustrating) for laying the wafer carrier 
which contains the wafer of plurality (for example, 25 sheets) is established in the object for carrying 
in, and the load locks chamber 203 and 203a for taking out. And the conveyance means 208 for the 
conveyance means 207 for conveying a wafer between the object for carrying in, and the load locks 
chamber 203 and 203a for taking out and a processing station being arranged in a chamber 202, and 
conveying the wafer carrier 204 between the wafer supply station 210 in atmospheric air, the object 
for carrying in, and the load locks chamber 203 and 203a for taking out is arranged. 
[0008] the wafer carrier 204 which contains two or more wafers in such a wafer processor — the 
conveyance means 208 — or it is carried in to the load lock chamber 203 for carrying in by the 
operator from the wafer supply station 210, and is laid on the installation base in the load lock 
chamber 203 for carrying in. At this time, the gate valve 205 by the side of atmospheric air is opened, 
and the load lock chamber 203 for carrying in is in the condition that it was open for free passage to 
atmospheric air. If the wafer carrier 204 is carried in in the load lock chamber 203 for carrying in, the 
gate valve 205 by the side of atmospheric air will be closed and intercepted, and the ambient 
atmosphere permutation inside the load lock chamber 203 for carrying in will be performed. If the 
interior of the load lock chamber 203 for carrying in becomes the same ambient atmosphere as the 
chamber 202 interior, the gate valve 206 by the side of a chamber is opened, and by the conveyance 
means 207 in a chamber 202, a wafer will be picked out from the wafer carrier 204 in the load lock 
chamber 203 for carrying in, and it will be conveyed at the processing station in a chamber 202. The 
wafer with which predetermined processing was made at the processing station is conveyed by the 
conveyance means 207 to load-lock-chamber 203a for taking out. At this time, the wafer carrier 204 
is prepared for load-lock-chamber 203a for taking out, and load-lock-chamber 203a for taking out is 
made into the same ambient atmosphere as the interior of a chamber 202. if the wafer of necessary 
number of sheets was processed and it was contained by the wafer carrier 204 in load-lock-chamber 
203a for taking out, after gate valve 206a by the side of a chamber will be closed and the ambient 
atmosphere permutation inside load-lock-chamber 203a for taking out will be performed, gate valve 
205a by the side of atmospheric air opens — having — the wafer carrier 204 — the conveyance 
means 208 — or it is taken out by the operator at the wafer supply station 210. 
[0009] Moreover, two or more load locks chamber are constituted by single wafer processing, the 
wafer carrier installation section is prepared into atmospheric air, the conveyance means constituted 
by the wafer carrier installation section and the load lock chamber accessible is established into 
atmospheric air, and he is trying to convey a wafer for a wafer from the wafer carrier of the wafer 
carrier installation section to ejection and a load lock chamber with this conveyance means in the 
other conventional techniques. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, in an aligner, as mentioned above, 
improvement in a throughput is called for together with detailed-izing of exposure line breadth, but 
although the exposure processing time can be shortened enough with an X-ray aligner to the demand 



of improvement in a throughput, the ambient atmosphere permutation time amount of a load lock 
chamber poses a problem supply of processed substrates, such as a wafer, and in a transport device. 
That is, since it is necessary to perform actuation which permutes atmospheric air and a reduced 
pressure helium ambient atmosphere in a load lock chamber, a limitation is in compaction of the time 
amount for this ambient atmosphere permutation. 

[0011] Moreover, if conveyance to both directions called carrying in in a reduced pressure helium 
ambient atmosphere and taking out of a wafer is taken into consideration although wafer conveyance 
time amount and ambient atmosphere permutation time amount of a load lock chamber must be made 
shorter than the processing time of a wafer in order to raise a throughput, wafer conveyance time 
amount including the ambient atmosphere permutation of a load lock chamber will serve as a trouble 
for raising a throughput. 

[0012] That is, a throughput cannot be raised, when the time amount with which the time amount 
which performs the ambient atmosphere permutation of a load lock chamber from atmospheric air to 
reduced pressure helium, and permutes from reduced pressure helium to atmospheric air further, and 
the time amount which wafer conveyance takes were doubled must be shorter than the exposure 
processing time of a wafer and cannot shorten physically ambient atmosphere permutation time 
amount of a load lock chamber. If the ambient atmosphere permutation time amount of a load lock 
chamber does not do also when conveyance of a wafer is performed sufficiently quickly, before a load 
lock chamber, a wafer will stop, it will wait, and effectiveness is bad, in view of a throughput. 
[0013] For example, the sequence of wafer conveyance through the load lock chamber in the 
conventional wafer processor illustrated to drawing 3 is performed as shown in drawing 5 . 
[0014] In d rawi ng 5 , it is the standby section for keeping temporarily the wafer with which the 
conveyance means in a chamber and in atmospheric air ended the wafer carrier with which the 
exposure station in a chamber 102 and 103 are located in a load lock chamber, and 104 is located in 
the supply station in atmospheric air by 101, and 107 and 108, and exposure processing ended 109. 
respectively, and making it stand by. An arrow head shows the condition of carrying out conveyance 
or delivery of a wafer, and the half-tone-dot-meshing section shows the location where a wafer 
exists, moreover — the condition that a wafer exists in a load lock chamber 103 the atmospheric 
air from reduced pressure helium — or the ambient atmosphere permutation to reduced pressure 
helium shall be performed from atmospheric air 

[0015] In step S101, the wafer contained by the wafer carrier 104 is taken out by the conveyance 
means 108, and is conveyed in a load lock chamber 103. The load lock chamber 103 is opened by 
atmospheric air at this time. In step S102, the wafer is carried in to the load lock chamber 103, and, 
as for a load lock chamber 103, the ambient atmosphere permutation to reduced pressure helium is 
performed from atmospheric air. The wafer in a load lock chamber 103 is carried in to the exposure 
station 101 by the conveyance means 107 at step S103, and, as for a wafer, exposure processing is 
performed in step S104 at the exposure station 101. In addition, as for a load lock chamber 103, an 
ambient atmosphere permutation is performed from reduced pressure helium to atmospheric air at 
this time. 

[0016] Subsequently, in step S105, from the exposure station 101, the wafer which exposure 
processing ended at the exposure station 101 wins popularity to the standby section 109, is passed 
to it, and simultaneously, the new wafer of the wafer carrier 104 is taken out by the conveyance 
means 108, and it is conveyed in a load lock chamber 103. At step S106, the wafer which exposure 
processing ended is located in the standby section 109, a new wafer is located in a load lock chamber 
103, and, as for a load lock chamber 103, the ambient atmosphere permutation to reduced pressure 
helium is performed from atmospheric air. In step S107, the new wafer in a load lock chamber 103 is 
carried in to the exposure station 101 by the conveyance means 107, and, as for a new wafer, 
exposure processing is performed in step S108 at the exposure station 101. The wafer [ finishing / 
exposure ] simultaneously located in the standby section 109 is recovered by the conveyance means 
107 to a load lock chamber 103. 

[0017] Subsequently, in step S109, the wafer which exposure processing ended at the exposure 
station 101 wins popularity to the standby section 109, and is passed to it, a wafer is located in a 
load lock chamber 103, and, as for a load lock chamber 103, the ambient atmosphere permutation 
from reduced pressure helium to atmospheric air is performed. In step S110. the wafer which 
exposure processing ended in then, the condition of having been located in the standby section 109 
The wafers in a load lock chamber 103 are collected by the wafer carrier 104 with the conveyance 
means 108, then it sets to step S1 1 1. The following new wafer contained by the wafer carrier 104 is 
taken out by the conveyance means 108, and it is conveyed in a load lock chamber 103, and sets to 
step S112. The wafer with which the ambient atmosphere permutation to reduced pressure helium 



was performed from atmospheric air, and exposure processing ended the load lock chamber 103 in 
which the following new wafer is located in the meantime is located in the standby section 109. 
[0018] Then, like step S107, the following new wafer in a load lock chamber 103 is carried in to the 
exposure station 101 by the conveyance means 107, and the wafer [ finishing / exposure ] with which 
exposure processing is performed at the exposure station 101, and the following new wafer is 
simultaneously located in the standby section 109 is recovered by the conveyance means 107 in step 
SI 08 to a load lock chamber 103. Henceforth, step S107 - step S112 are repeatedly performed in 
order to perform exposure processing of the wafer of necessary number of sheets. 
[0019] Since the time amount with which wafer conveyance time amount and the ambient 
atmosphere permutation time amount of a load lock chamber were doubled is longer than the time 
amount which exposure processing takes in the case of the sequence of wafer conveyance in such a 
wafer processor, the useless time amount which does not perform exposure processing at an 
exposure station has occurred like step S110 - step S112. 

[0020] If this condition is expressed with a formula, time amount which performs "Th ->a" and 
"atmospheric-air -> reduced pressure helium" for the time amount which performs the "reduced 
pressure helium-> atmospheric air" in the ambient atmosphere permutation of a load lock chamber 
will be made into "Ta->h." When setting to "Tex" the wafer processing time in the exposure station 
which includes "Ttr" and the exposure time for wafer conveyance time amount, If relational 
expression of Tex>=Th ->a+Ta ->h+Ttr is not filled, wafer conveyance time amount or the ambient 
atmosphere permutation time amount of a load lock chamber will pose a problem, when raising a 
throughput. 

[0021] moreover — if conveyance and taking out to a reduced pressure helium ambient atmosphere 
are taken into consideration in the wafer processor which established the load lock chamber in 
carrying in and taking out, respectively as shown in drawing 4 — Tex/2 >=Th ->a+Ta ->h+Ttr — 
becoming — wafer conveyance time amount — calling — the demand to the ambient atmosphere 
permutation time amount of a load lock chamber becomes severer. 

[0022] In the wafer processor shown in drawing 4 , the wafer conveyance sequence at the time of 
making a load lock chamber into the load lock chamber of single wafer processing is performed, as 
shown in drawing 6 . 

[0023] It is the standby section for keeping temporarily the wafer with which set to drawin g 6 , the 
conveyance means in a chamber and in atmospheric air ended the load lock chamber for [ 201 ] 
carrying in in the exposure station in a chamber 202, and 203, the load lock chamber for taking out in 
203, the wafer carrier with which 204 is located in the supply station in atmospheric air, and 207 and 
208, and exposure processing ended 209, respectively, and making it stand by. An arrow head shows 
the condition of carrying out conveyance or delivery of a wafer, and the half-tone-dot-meshing 
section shows the location where a wafer exists. Moreover, in the condition that a wafer exists in 
load locks chamber 203 and 203a, the ambient atmosphere permutation to atmospheric air or the 
reduced pressure helium from atmospheric air shall be performed from reduced pressure helium. 
[0024] In step S201, the wafer contained by the wafer carrier 204 is taken out by the conveyance 
means 208, and is conveyed in the load lock chamber 203 for carrying in. At this time, the inside of 
the load lock chamber 203 for carrying in is opened by atmospheric air. In step S202, as for the load 
lock chamber 203 where the wafer was carried in, the ambient atmosphere permutation to reduced 
pressure helium is performed from atmospheric air. The wafer in a load lock chamber 203 is carried in 
to the exposure station 201 by the conveyance means 207 at step S203, and, as for a wafer, 
exposure processing is performed in step S204 at the exposure station 101. In addition, as for the 
load lock chamber 203 for carrying in, an ambient atmosphere permutation is performed from reduced 
pressure helium to atmospheric air at this time. 

[0025] Subsequently, in step S205, from the exposure station 201, popularity is won to the standby 
section 209, it is passed, the new wafer in the wafer carrier 204 is simultaneously taken out by the 
conveyance means 208, and the wafer which exposure processing ended at the exposure station 201 
is conveyed in the load lock chamber 203 for carrying in permuted by the atmospheric-air ambient 
atmosphere. At this time, as for load-lock-chamber 203a for taking out, the ambient atmosphere 
permutation to reduced pressure helium is performed from atmospheric air. At step S206, the wafer 
which exposure processing is completed and is located in the standby section 209 is conveyed by the 
conveyance means 207 to load-lock-chamber 203a for taking out of a reduced pressure helium 
ambient atmosphere. At this time, as for the load lock chamber 203 for carrying in, an ambient 
atmosphere permutation is performed to coincidence from reduced pressure helium to atmospheric 
air. And in step S207, the new wafer in the load lock chamber 203 for carrying in is carried in to the 
exposure station 201 by the conveyance means 207, and, as for load-lock-chamber 203a for taking 



out, an ambient atmosphere permutation is performed from reduced pressure helium to atmospheric 
air. In step S208, the wafer with which exposure processing was performed in the exposure station 
201 , and processing ended a new wafer simultaneously is taken out by the wafer carrier 204 from 
load-lock-chamber 203a for taking out with the conveyance means 208, and, as for the load lock 
chamber 203 for carrying in, an ambient atmosphere permutation is performed from reduced pressure 
helium to atmospheric air. Subsequently, like step S205, popularity is won to the standby section 209, 
it is passed, a new wafer is picked out from the wafer carrier 204 by the conveyance means 208, and 
the wafer which exposure processing ended in the exposure station 201 is conveyed in the load lock 
chamber 203 for carrying in permuted by the atmospheric-air ambient atmosphere. Thus, processing 
to the wafer of necessary number of sheets is repeatedly performed one by one from step S205 to 
step S208. 

[0026] As mentioned above, although the useless time amount which is not exposed by preparing two 
or more load locks chamber at an exposure station decreases, in step S206, it has generated too. 
[0027] Although the useless cause of generating of time amount which is not exposed at such an 
exposure station is because the time amount with which wafer conveyance time amount and the 
ambient atmosphere permutation time amount of a load lock chamber were doubled is longer than the 
exposure processing time as mentioned above, it is difficult to shorten such time amount. That is, the 
time amount of the wafer rough alignment in a path is included in the wafer conveyance time amount 
Ttr in the middle of [ its ] wafer carrying in to the wafer ejection and the load lock chamber from a 
wafer carrier, and wafer conveyance to wafer taking out from a load lock chamber, and an exposure 
station. Thus, considering wafer transfer time amount and the time amount of wafer rough alignment, 
large compaction of this wafer conveyance time amount Ttr is difficult 

[0028] Moreover, ambient atmosphere permutation time amount Th ->a and Ta ->h Although the time 
amount which the evacuation which can be set takes is decided by the conductance of piping which 
opens the displacement of a vacuum pump, the exhaust air-pressure characteristics, the load-lock- 
chamber volume and the load lock chamber, and vacuum pump for exhaust air for free passage, the 
volume of a load lock chamber has a limitation in a miniaturization to wafer size, in order to shorten 
purge timing further, it must enlarge a pumping speed extremely, and is not realistic. 
[0029] Moreover, although installing a wafer carrier in a load lock chamber is also considered in order 
to shorten wafer conveyance time amount, it will disagree with compaction of evacuation time 
amount, and a throughput will be reduced on the contrary actually. 

[0030] Thus, in a conventional wafer processor and a conventional wafer conveyance sequence, there 
was a trouble that the demand of improvement in a throughput did not fully respond, 
[0031] Then, this invention is made in view of the unsolved technical problem which the above- 
mentioned conventional technique has, prepares two or more load locks chamber, shortens the 
conveyance time amount as the whole, and aims at offering the conveyance approach of the 
substrate processor equipped with the load lock chamber which can aim at improvement in a 
throughput, and a processed substrate. 
[0032] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the processor of the 
processed substrate of this invention The processing room which has the processing station which 
processes a processed substrate in a different ambient atmosphere from atmospheric air, Two or 
more load locks chamber connected with this processing room and atmospheric air with a switchgear, 
respectively, The 1st conveyance means arranged at said processing room for conveying a processed 
substrate between said processing room and said two or more load locks chamber, In the substrate 
processor equipped with the 2nd conveyance means arranged in the atmospheric air for conveying a 
processed substrate between the supply station and said two or more load locks chamber in 
atmospheric air It is characterized by constituting said two or more load locks chamber of both, 
respectively so that taking out and carrying in of a processed substrate may be performed, and 
constituting them so that each ambient atmosphere permutation may be performed after performing 
taking out and carrying in of a processed substrate. 

[0033] In the substrate processor of this invention, it is desirable that the standby section which 
holds temporarily the processed substrate which processing ended adjoins said processing station, 
and is prepared in said processing room, and it is still more desirable that said 1st conveyance means 
conveys a processed substrate between said two or more load locks chamber and said processing 
station, and said standby section. 

[0034] As for said 1st conveyance means, in the substrate processor of this invention, it is desirable 
to be constituted so that a processed substrate may be conveyed from either of said two or more 
load locks chamber to said processing station when a processed substrate does not exist in said 



processing station, and a processed substrate [ finishing / processing in said standby section ] may 
be conveyed to said load lock chamber where the processed substrate was conveyed immediately 
before at said processing station. 

[0035] Furthermore, the processing room which has the processing station which processes a 
processed substrate in the ambient atmosphere in which the conveyance approach of the processed 
substrate of this invention differs from atmospheric air, Two or more load locks chamber connected 
with this processing room and atmospheric air with a switchgear, respectively, The 1st conveyance 
means arranged at said processing room for conveying a processed substrate between said 
processing room and said two or more load locks chamber, Said load lock chamber is minded for a 
processed substrate between said supply station in the substrate processor equipped with the 2nd 
conveyance means arranged in the atmospheric air for conveying a processed substrate between the 
supply station and said two or more load locks chamber in atmospheric air, and said processing room. 
In the conveyance approach of the processed substrate to convey, while carrying out sequential 
carrying in of the processed substrate from said supply station to said two or more load locks 
chamber It is characterized by performing each ambient atmosphere permutation of two or more of 
said load locks chamber, after performing both taking out and carrying in of a processed substrate. 
[0036] In the conveyance approach of the processed substrate of this invention, it is desirable that 
the standby section which holds temporarily the processed substrate which processing ended adjoins 
said processing station, and is prepared in said processing room. 

[0037] In the conveyance approach of the processed substrate of this invention said 1st conveyance 
means It is constituted so that a processed substrate may be conveyed between said two or more 
load locks chamber and said processing station, and said standby section. When a processed 
substrate does not exist in said processing station, a processed substrate is conveyed from either of 
said two or more load locks chamber to said processing station. And it is desirable to convey the 
processed substrate [ finishing / processing ] in said standby section to said load lock chamber 
where the processed substrate was conveyed immediately before at said processing station. 
[0038] 

[Function] By according to this invention, preparing two or more load locks chamber, performing both 
taking out and carrying in of a wafer to two or more load locks chamber, and being made to perform 
an ambient atmosphere permutation after that Processed substrate conveyance time amount which 
does not perform an ambient atmosphere permutation in the condition that there is no processed 
substrate, and includes the ambient atmosphere permutation time amount of a load lock chamber can 
be made into min. Furthermore, the useless time amount which does not process at a processing 
station can be abolished, efficient processing can be attained, and a throughput can be raised. 
[0039] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 
drawing. 

[0040] Drawing 1 is the schematic diagram showing one example of the configuration of the substrate 
processor of this invention, and drawing 2 is drawing for explaining the conveyance sequence of the 
processed substrate in the substrate processor of this invention. 

[0041] Chamber spare-room 2a which was equipped with the chamber 2 which the substrate 
processor of this invention illustrated to drawing 1 connotes the processing station which processes 
exposure processing of the wafer which is a processed substrate etc., and is maintained at the 
reduced pressure helium ambient atmosphere, and the wafer supply station 10 in which it is arranged 
in atmospheric air and the wafer carrier 4 is laid, and dedicated the conveyance means 7 in a 
chamber to the chamber 2 is prepared. 

[0042] The processing station which processes exposure processing in a chamber 2 etc. has a 
maintenance means to hold a wafer, and this maintenance means is constituted so that the 
conveyance means 7 in a chamber and wafer which were arranged in the chamber 2 can be delivered. 
Moreover, the wafer standby section has the function deliver a wafer between the maintenance 
means of a processing station, by preparing the wafer standby section (un-illustrating) near the 
processing station, and being constituted so that it may stand by in the wafer standby section, by the 
time the wafer which processings, such as exposure processing, ended is taken out out of a chamber 
2, and the conveyance means 7 in a chamber is established accessible. 

[0043] Between a chamber 2 and the wafer supply station 10 in atmospheric air, two load locks 
chamber 3 and 3a for exchanging a wafer between different ambient atmospheres are formed, and 
load locks chamber 3 and 3a are open for free passage to an atmospheric-air side through the gate 
valves 5 and 5a by the side of atmospheric air, and open for free passage to chamber spare-room 2a 
through the gate valves 6 and 6a by the side of a chamber, respectively. 



[0044} A conveyance means 8 to convey a wafer between the wafer carrier 4 laid in the wafer supply 
station 10 and two load locks chamber 3 and 3a is formed in the atmospheric-air section. This 
conveyance means 8 In the example which considers as the accessible configuration at each of the 
wafer carrier 4 of two load locks chamber 3 and 3a and wafer supply stations 10, and is illustrated 
Two load locks chamber 3 and 3a and wafer carriers 4 carry out the conveyance means 8 focusing on 
abbreviation, are arranged in the shape of a periphery, and are considering it as the configuration 
using the SCARA robot as a conveyance means 8. 

[0045] To chamber spare-room 2a which connects a chamber 2 and load locks chamber 3 and 3a A 
conveyance means 7 in a chamber to convey a wafer between load locks chamber 3 and 3a and a 
processing station is established. This conveyance means 7 in a chamber It considers as the 
accessible configuration at each of two load locks chamber 3 and 3a and processing stations, and two 
load locks chamber 3 and 3a and processing stations are considered as the configuration which 
carried out the SCARA robot as a conveyance means 7 focusing on abbreviation, and has been 
arranged in the shape of a periphery in the example to illustrate. 

[0046] Although illustrate and there is nothing in load locks chamber 3 and 3a, it is an evacuation 
means, and helium and N2. An introductory means, a pressure monitor means, etc. of gas are 
established. Moreover, load locks chamber 3 and 3a and the conveyance means 7 and 8 are 
considered as the configuration which processes and conveys a wafer by the sheet, and the content 
volume of load locks chamber 3 and 3a makes them the minimum size, in order to make purge timing 
into min. 

[0047] Next, the conveyance sequence of the processed substrate in the substrate processor of this 
invention is explained in accordance with the flow of wafer conveyance. 

[0048] On the occasion of carrying in to the chamber of a wafer, the conveyance means 8 advances 
into the wafer carrier 4 with which the arm is laid in the wafer supply station 10 in atmospheric air, 
takes one wafer held in the wafer carrier 4, and draws in its arm holding a wafer after that. The 
conveyance means 8 checks the ambient atmosphere of load locks chamber 3 or 3a. Supposing a 
load lock chamber 3 is an atmospheric-air ambient atmosphere at this time, the conveyance means 8 
will make it circle in an arm towards a load lock chamber 3, will lengthen an arm after checking the 
open condition of the gate valve 5 by the side of atmospheric air, and will carry in a wafer to the 
interior of a load lock chamber 3. The conveyance means 8 which delivered the wafer lengthens an 
arm to the interior of a load lock chamber 3, and is evacuated to it. 

[0049] Then, the gate valve 5 by the side of the atmospheric air of a load lock chamber 3 is closed, 
and, as for a load lock chamber 3, the ambient atmosphere permutation to reduced pressure helium is 
performed from atmospheric air. and the interior of a load lock chamber 3 — a chamber 2 and 
abbreviation — if it becomes the reduced pressure helium ambient atmosphere of the same pressure, 
the conveyance means 7 in an aperture and a chamber makes the arm advance [ gate valve / 6 / by 
the side of a chamber ] into a load lock chamber 3, and the wafer in a load lock chamber 3 will be 
delivered to ejection, and it will deliver this wafer to the maintenance means of a processing station. 
And the conveyance means 7 is taken out to the load lock chamber 3 which took out the wafer for 
the wafer reception and just before, when the wafer which processing ended is in the wafer standby 
section (un-illustrating). Moreover, at a processing station, from a processing station, the wafer which 
processing of exposure processing of a wafer etc. was performed and processing ended wins 
popularity to the wafer standby section, and is passed to it. Carrying in of a wafer to load-lock- 
chamber 3a and taking out are performed similarly. 

[0050] Moreover, on the occasion of taking out of the wafer which processing ended, the conveyance 
means 7 in a chamber transports the wafer which processing ended from the wafer standby section 
to the reception load locks chamber 3 or 3a. Under the present circumstances, the ambient 
atmosphere of load locks chamber 3 or 3a is checked. Here, since the ambient atmosphere 
permutation to reduced pressure helium is performed from atmospheric air and the load locks 
chamber 3 or 3a which took out the wafer immediately before have been reduced pressure helium 
ambient atmospheres, as for the conveyance means 7 in a chamber, a wafer is carried in to load 
locks chamber 3 or 3a as it is. And the gate valves 6 and 6a by the side of a chamber are closed, an 
ambient atmosphere permutation is performed, and, as for the load locks chamber 3 or 3a where the 
wafer [ finishing / processing] was carried in, the conveyance means 8 returns a wafer to the 
ejection wafer carrier 4 from load locks chamber 3 or 3a after checking open [ of the gate valves 5 or 
5a by the side of atmospheric air ] after that. 

[0051] Although carried out in the fundamental actuation mentioned above, wafer conveyance can be 
performed by the conveyance sequence as shown in drawing_2 in order to raise a throughput. 
Hereafter, it explains in accordance with the sequence. In addition, in drawing 2 , it is the standby 



section for keeping temporarily the wafer with which the conveyance means ended the wafer carrier 
with which processing stations, such as an exposure station in a chamber, and 3 and 3a are located in 
a load lock chamber, and 4 is located in the supply station in atmospheric air by 1 ( and 7 and 8, and 
processing ended 9, and making it stand by. An arrow head shows the condition of carrying out 
conveyance or delivery for the wafer, and the half-tone-dot-meshing section shows the location 
where a wafer exists. Moreover, in the condition that a wafer exists in load locks chamber 3 and 3a, 
the ambient atmosphere permutation to atmospheric air or the reduced pressure helium from 
atmospheric air shall be performed from reduced pressure helium. 

[0052] First, in step S1, the conveyance means 8 advances into the wafer carrier 4 in atmospheric 
air, and takes out one wafer held in the wafer carrier 4. The conveyance means 8 holding a wafer 
draws in its arm of the, and checks the ambient atmosphere of load locks chamber 3 or 3a. Supposing 
a load lock chamber 3 is an atmospheric-air ambient atmosphere at this time, the conveyance means 
8 will make it circle in an arm towards a load lock chamber 3, will lengthen an arm after checking the 
open condition of the gate valve 5 by the side of atmospheric air, and will carry in a wafer to the 
interior of a load lock chamber 3. The conveyance means 8 which delivered the wafer lengthens an 
arm to the interior of a load lock chamber 3, and is evacuated to it. 

[0053] In step S2, the conveyance means 8 evacuated from the load lock chamber 3 advances into 
the wafer carrier 4, checks the condition of ejection and load locks chamber 3 and 3a, and advances 
the following wafer to intact load-lock-chamber 3a. At this time, when the ambient atmosphere of 
load-lock-chamber 3a is atmospheric air, it advances as it is, and it advances, after permuting by 
atmospheric air, when it is helium ambient atmosphere. The conveyance means 8 which delivered the 
wafer to load-lock-chamber 3a lengthens an arm, and is evacuated. At this time, in parallel, the gate 
valve 5 by the side of atmospheric air is closed, and, as for a load lock chamber 3, the ambient 
atmosphere permutation from atmospheric air to helium is performed, thus, the ambient atmosphere 
permutation of the load lock chamber 3 of another side carries out between carrying in of the wafer 
to one load-lock-chamber 3a — having — the interior of a load lock chamber 3 — a chamber 2 and 
abbreviation — it is made the reduced pressure helium ambient atmosphere of the same pressure. 
[0054] Subsequently, in step S3, the conveyance means 7 in an aperture and a chamber makes the 
arm advance [ gate valve / 6 / by the side of the chamber of a load lock chamber 3 ] into a load lock 
chamber 3, and the wafer in a load lock chamber 3 is delivered to ejection, and it delivers this wafer 
to the maintenance means of the processing station 1. in the meantime, gate valve 5a by the side of 
the atmospheric air of load-lock-chamber 3a of another side is closed, and an ambient atmosphere 
permutation performs load-lock-chamber 3a — having — the interior of load-lock-chamber 3a — a 
chamber 2 and abbreviation — it is made the reduced pressure helium ambient atmosphere of the 
same pressure. And in step S4, processing (exposure processing) of a wafer is performed at the 
processing station 1. At this time, when the wafer which processing ended is in the standby section 
9, the conveyance means 7 can collect processing termination wafers from the standby section 9, 
and can transport to the load lock chamber 3 in which a wafer is not located (it is the case where 
there is no wafer which processing ended in the standby section 9 in addition in step S4 illustrated to 
drawing 2 .). Furthermore, since it is in the condition that, as for the load lock chamber 3, the wafer 
was taken out at this time, it prepares for carrying in of the following wafer, and an ambient 
atmosphere permutation is performed from helium ambient atmosphere to atmospheric air. 
[0055] In step S5, the wafer which processing of the wafer in the processing station 1 ended is 
received and passed to the standby section 9 from the maintenance means of the processing station 
1, and simultaneously, the conveyance means 8 advances into the wafer carrier 4, and carries in the 
following new wafer to the load lock chamber 3 permuted by ejection and the atmospheric-air 
ambient atmosphere. 

[0056] step S6 — setting — the interior — a chamber 2 and abbreviation — the conveyance means 
7 in an aperture and a chamber advances [ gate valve 6a by the side of the chamber of load-lock- 
chamber 3a made into the reduced pressure helium ambient atmosphere of the same pressure ] into 
load-lock-chamber 3a, and the wafer in load-lock-chamber 3a is delivered to ejection, and it delivers 
this wafer to the maintenance means of the processing station 1. Simultaneously, the gate valve 5 by 
the side of atmospheric air is closed, an ambient atmosphere permutation is performed, and a load 
lock chamber 3 is made into a reduced pressure helium ambient atmosphere. 

[0057] At step S7, processing of a wafer is performed at the processing station 1. The conveyance 
means 7 which conveyed the wafer from load-lock-chamber 3a to the maintenance means of the 
processing station 1 circles to the standby section 9 promptly simultaneously, and the wafer which 
processing of the standby section 9 ended is conveyed to reception and load-lock-chamber 3a which 
took out the wafer just before. 



[0058] In step S8, the wafer which the processing in the processing station 1 ended is received and 
passed to the standby section 9 from the maintenance means of a processing station. After the 
wafer with which processing ended load-lock-chamber 3a at this time is carried in, an ambient 
atmosphere permutation is performed from helium to atmospheric air. 

[0059] step S9 — setting — the interior — a chamber 2 and abbreviation — an aperture and the 
conveyance means 7 advance [ the gate valve 6 by the side of the chamber of the load lock chamber 
3 made into the reduced pressure helium ambient atmosphere of the same pressure ] into a load lock 
chamber 3, and the wafer in a load lock chamber 3 is delivered to ejection, and they deliver this wafer 
to the maintenance means of a processing station. Simultaneously, the conveyance means 8 returns 
the wafer which processing ended from load-lock-chamber 3a to which the ambient atmosphere 
permutation was performed to atmospheric air from helium at ejection and the wafer carrier 4. And in 
step S10, the conveyance means 7 in a chamber circles to the standby section 9, and is conveyed to 
the load lock chamber 3 which took out the wafer for the wafer which processing of the standby 
section 9 ended reception and just before. Simultaneously, immediately after the conveyance means 
8 returns the wafer which processing ended to the wafer carrier 4, it is conveyed to load-lock- 
chamber 3a which took out the wafer for the following new wafer the ejection from the wafer carrier 
4, and just before. Moreover, processing of a wafer is performed at the processing station 1 at this 
time. 

[0060] In step S11, the wafer which processing at the processing station 1 ended is received and 
passed to the standby section 9 from the maintenance means of the processing station 1. After the 
wafer with which processing ended the load lock chamber 3 at this time is carried in, an ambient 
atmosphere permutation is performed from helium to atmospheric air, and, as for load-lock-chamber 
3a, the ambient atmosphere permutation to a reduced pressure helium ambient atmosphere is 
performed. 

[0061] In step S12, the conveyance means 8 returns the wafer which processing ended to ejection 
and the wafer carrier 4 from the ioad lock chamber 3 where the ambient atmosphere permutation was 
performed from helium to atmospheric air. simultaneous — a chamber 2 and abbreviation — an 
aperture and the conveyance means 7 deliver [ gate valve 6a by the side of the chamber of load- 
lock-chamber 3a made into the reduced pressure helium ambient atmosphere of the same pressure ] 
ejection and this wafer for a wafer to the maintenance means of the processing station 1 from load- 
lock-chamber 3a. 

[0062] In step S13, processing of a wafer is performed, and the conveyance means 7 circles from the 
processing station 1 to the standby section 9, and is conveyed at the processing station 1 to load- 
lock-chamber 3a which took out the wafer for the wafer which processing of the standby section 9 
ended reception and just before. Simultaneously, immediately after the conveyance means 8 returns 
the wafer which processing ended to the wafer carrier 4, it is conveyed to the load lock chamber 3 
which took out the wafer for the following new wafer the ejection from the wafer carrier 4, and just 
before. 

[0063] Henceforth, the procedure same to step S8 as return can perform processing and conveyance 
of the wafer of necessary number of sheets. 

[0064] In this example, the conveyance means 7 in a chamber conveys a wafer to the ejection 
processing station 1 from the load locks chamber 3 and 3a which the ambient atmosphere 
permutation to helium ended, when the wafer which processing ended is in the standby section 9, 
collects processing termination wafers from the standby section 9, and conveys a wafer to the load 
locks chamber 3 and 3a which took out the wafer immediately before, so that it may explain above. 
Since the load locks chamber 3 and 3a where the wafer was taken out immediately before at this 
time are standing by in the condition, i.e., a reduced pressure helium ambient atmosphere, that the 
wafer was taken out, they can transport a recovery wafer to those load locks chamber 3 and 3a 
promptly. Moreover, when the ambient atmosphere permutation to helium of load locks chamber 3 
and 3a ends the conveyance means 7 in a chamber and there is no wafer in the processing station 1, 
the wafer in a load lock chamber 3 and 3a can be taken out promptly, and it can convey to the 
processing station 1, and processing is completed at the processing station 1, and immediately after a 
wafer wins popularity to the standby section 9 and is passed to it, a wafer can be transported to the 
processing station 1. 

[0065] If the ambient atmosphere permutation of load locks chamber 3 and 3a is completed after the 
wafer which processing ended is transported to load locks chamber 3 and 3a while carrying in a wafer 
to the load locks chamber 3 and 3a in an atmospheric-air ambient atmosphere, the conveyance 
means 8 will return a wafer to ejection and the wafer carrier 4, and will carry it in to the load locks 
chamber 3 and 3a which picked out the following wafer from the wafer carrier 4, and took out the 



wafer immediately before. 

[0066] As mentioned above, wafer conveyance time amount which does not perform an ambient 
atmosphere permutation in the condition that there is no wafer by performing both taking out and 
carrying in of a wafer to two or more load locks chamber, and being made to perform an ambient 
atmosphere permutation after that, and includes the ambient atmosphere permutation time amount of 
a load lock chamber can be made into min by carrying out as [ carry / to the load lock chamber 
which used two or more load locks chamber by turns, and took out the wafer immediately before / a 
wafer ]. And at a processing station, there can be no useless time amount which does not process a 
wafer, efficient processing can be attained, and a throughput can be raised. 
[0067] Next, the operation gestalt of the manufacture approach of a device of having used the 
substrate processor of this invention mentioned above is explained. 

[0068] Drawing 7 shows the flow of manufacture of minute devices (semiconductor chips, such as IC 
and LSI, a liquid crystal panel, CCD, the thin film magnetic head, micro machine, etc.). The pattern 
design of a device is performed at step S21 (circuit design). The mask in which the designed pattern 
was formed is manufactured at step S22 (mask fabrication). On the other hand, at step S23 (wafer 
manufacture), a wafer is manufactured using ingredients, such as silicon and glass. Step S24 (wafer 
process) is called a before process, and forms a actual circuit on a wafer with a lithography technique 
using the mask and wafer which carried out [ above-mentioned ] preparation. The following step S25 
(assembly) is called an after process, is a process semiconductor-chip-ized using the wafer produced 
by step S24, and includes processes, such as an assembly process (dicing, bonding) and a packaging 
process (chip enclosure). At step S26 (inspection), the check test of the semiconductor device 
produced at step S25 of operation, an endurance test, etc. are inspected. A semiconductor device is 
completed through such a process and this is shipped (step S27). 

[0069] Drawing 8 shows the detailed flow of the above-mentioned wafer process. The front face of a 
wafer is oxidized at step S31 (oxidation). An insulator layer is formed in a wafer front face at step 
S32 (CVD). At step S33 (electrode formation), an electrode is formed by vacuum evaporationo on a 
wafer. Ion is driven into a wafer at step S34 (ion implantation). A resist is applied to a wafer at step 
S35 (resist processing). At step S36 (exposure), with an aligner, it can be arranged and burned on two 
or more shot fields of a wafer, and the circuit pattern of a mask is exposed. The exposed wafer is 
developed at step S37 (development). At step S38 (etching), parts other than the developed resist 
image are shaved off. The resist which etching could be managed with step S39 (resist exfoliation), 
and became unnecessary is removed. By carrying out by repeating these steps, a circuit pattern is 
formed on a wafer multiplex. 

[0070] If the manufacture approach of such a device is used, manufacture can manufacture the 

device of the difficult high degree of integration by low cost stably conventionally. 

[0071] 

[Effect of the Invention] As explained above, according to this invention, two or more load locks 
chamber are prepared. A processed substrate is carried in to the load lock chamber which was alike, 
respectively, and was made to perform taking out and carrying in of a processed substrate of a wafer 
etc. by turns, and took out the processed substrate immediately before. By performing both taking 
out and carrying in of a wafer to two or more load locks chamber, and being made to perform an 
ambient atmosphere permutation after that Processed substrate conveyance time amount which 
does not perform an ambient atmosphere permutation in the condition that there is no processed 
substrate, and includes the ambient atmosphere permutation time amount of a load lock chamber can 
be made into min. Furthermore, the useless time amount which does not process at a processing 
station can be abolished, efficient processing can be attained, and a throughput can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing one example of the configuration of the substrate 
processor of this invention. 

[Drawing 2] It is drawing for explaining the conveyance sequence of the processed substrate in the 
substrate processor of this invention. 

[Drawing 3] It is the schematic diagram showing the configuration of the conventional wafer 
processor. 

[Dra wing 4] It is the schematic diagram showing other configurations of the conventional wafer 
processor. 

[Drawing 5] It is drawing for explaining the conveyance sequence of the wafer in the conventional 
wafer processor illustrated to dr awing 3 . 

[Drawing 6] It is drawing for explaining the conveyance sequence of the wafer in other conventional 
wafer processors. 

[Drawing 7] It is the flow chart which shows the production process of a semiconductor device. 
[Drawing_8l It is the flow chart which shows a wafer process. 
[Description of Notations] 

1 Processing Station 

2 Chamber 

2a Reserve chamber 

3 3a Load lock chamber 

4 Wafer Carrier 

5 5a (atmospheric-air side) Gate valve 

6 6a (chamber side) Gate valve 

7 Conveyance Means in Chamber 

8 Conveyance Means 

9 Standby Section 

1 0 Supply Station 
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m-tZ>±^\%<DV— K#2 0 5, 2 0 5 ai:ft^- 

2 0 2 ^O^^^i"^^^^!^^- h#2 0 

6 X 2 o 6 a ^^tL^tt^^bnr^^, ^SA^^J:^ 

#ffi/B<DD- Kd ;y^2 0 3, 2 0 3 aM^f)l:I 

^m&£Xfmttim<Dv- Kd 0 3, 2 0 3 aC 

te. («^HT2 5tfc) CO^myN^l|X^-r^r>niyN^ 



^5. ^LT, ft^<-2 0 2rtM»Af*iJ:t)« 
»o-Kny^i2 0 3, 2 0 3 a tM^f—> 

0t«Affl*5J:t«»afflOn— Kny^a2 0 3, 2 0 
3 a t<DfflX$^^*c* V -V2 0 4 £«3H-5fci&tf>ift 

[0 0 0 8] r©j:5***^*Qf3aSS«wi8V^Tf4, 

»co^^N^i£z^-rs!>3i^ j ryir2 .0 4fis mm^ 

x — i^3 >-2 1. 0^#RAJBc9p — Kd y^g2 0 3 Id 
J$A£*X, »AlOP - Kn y ^ S 2 0 3 
l^MmZtiZo Z.<Dt$. &A/BOd-Kd-/^2 0 
313, h#2 0 5^ntt$^ 

Kd j/^^ 2 0 3rttd«fcA£*i5<!:< *^<l!l<0^— h# 

2 0 5&BMBLTjB»rU «Affi©n-Koy^«2 0 

3 ©rt»©#H«MWM?***t*. SRAfficOa- Kd 
^^i2 0 3 0Wft^- 2 0 2P^^5i:(^D#(a 
*UC*5£* ^^>-^— ftlJ<Oy— h#2 0 6j&SBfl»£ 
ft, ft>^2 0 2^M^2 0 7(a^ j&A 
fflCOD — Kd -;^2 0 3 F^CO^niyN^r^ Dt2 0 4^ 

r> ol/^S^ 9fcti$ft, ft^2 0,2^I^r 

coA&s^^^H/c^^i^ii. itt^^a 2 o 7(rj:«9«Bm 

i(OD-KD7^l2 0 3 a^$^o ^C0<b#. 
tRttlffiOn— Kn ^^2 0 3 a Idte £:n^3r-V y 2 
0 4^li$jl, ra^D-KD^^l2 0 3 a(j:f 

^ w<-2 o 2<Dft&tmt&mmc£tix\f^z> 0 gfn 

3 a P^CO^^n/N^r-V y ir 2 0 4 (Cllx^ ^tlS ^ , 
^-dijco^— h#2 0 6 a ^Cbtt, «RtfcUBooo-K 

^ij^-h#2 0 5 a«$^ ^^^^A-y-¥ 
2 0 4/j1I^2 0 8lCi !9^5^^||#(dJ:or 

[ooo9] %ft. *<Dfo<D'&x&mc&\,*xiz, m& 

[0 0 10] 
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[0011] ^2/ h^fRj±$^5fc^(- 

[0 0 12] n-Kny^^SlftllftS: 
*«^b«JEHe^ $ fcfclWEH e rt> <b*M-@*£r 
fir* 5 "SB* ^^^*aUcSi-6«*WISr-&t>*fci*M 

[0013] m3\zm7j<'fz>$£&<DV3L^®M 

[0 0 14] Sl5JC*5t>T, 1 0 1 0 2 

f^co^^t^-r — i/g 1 0 3 ten— Kn 10 

ir\ 10 7, i o stt-tix^Jx^^^— rt*5J:tf*^ 
*»tf»tt*^N3ftSflFa£-rs»B¥«r*i-o n-K 

[0015] ^ y^sioi tc&v^-c, y 

tl04 ldiR*ft£;h,T^5 ^^ta, #^JS: 10 81: 

£ e ^fy^S 1 0 2tC*5VvC, ^x/MiP-KD^/^ 
^1 0 3iC^A^nT*5«9, D-K05/^ilO3{^ 

S 1 0 3to- Kn 0 3f^|0^x/>}j:^fi: 

1 0 7(Cj:i9ig^^^ — >- 1 0 l^lA^tl, 
S/^S 1 0 4 KSBl^T, !)x/N(Ji^7->3>10 
3 Tfil^t^a^ff^JbnSo rcoirt, n— Kn 

[0 0 1 6] &V>-C\ ^r^/S 1 0 StCjo^T, K3t 



*^>a^l 0 1 1 o 9^g^»$n, 

1 0 8iCi: !5Bl*>fcfc|£*U P— KP-^il 0 3\CMt£ 
£*X5 0 ^f^S10 6m gttWTtfc!) 
^'>tt£f«»l 0 9IH4IU Wfcft'5r^Nf4n»-Kn 
0 3{Cl{&©U n — Kn y^Ml 0 311, 

1 0 7l:io^T, n— Kn 0 3fttf>#rfc&£^ 

^te&i£^i£l 0 7i:j;t)B*^f^3yi 0 1"-«R 
A£H, ^7^S 1 0 8tC*3t>T, *ffc*»>3i^ttR 

0 7(cJ;9 n — KPy^ll 0 3-MHlifc£ti5 0 
[0017] &^-c\ ^xs^s l o Qlcjs^-C, Bt3fc 
^^-^ 3 >-i o ltDfeWHTtfc^x^iM 

«5 1 0 9— grt2g£*V D-Kn7^10 3|:ii!)x 
^j&HfctSU p-KPy^il0 3(iMEHe^b^ 

*<D'&, Xf^S 1 1 

o-m, &yt&mtmTLtz$^^\*ftmni o 9^ 

&m 1 0 8 ic £ 9 ytio4 iciHiiR$ti. 

^r, y^s 1 1 1 tcjov^r, ^^^^r-y ytio 

4 (Cl|X^^tLTV^^CO^f/c^^^/>^^^ 1 0 8 
dJ:!>8i0ffl£*i* n~ Kn y^^l 0 3K&j££*x, 

^r^ys 1 1 2ic*5^rte> xo«fcft*x^tta 

t5P- Kny^*103 te*^ib»£H e — <D&m 
[0018] ^ry/SlO 7 n — 

Kn ^tio 3ft<Dfr<Dmttv^t>mm¥mi o 

7fc<fc •pgg^^-r— ->3Vl 0 l^#6A£*K ^ry/ 

5 i 0 81:^^, Sc^lW^Jfe^^^llBafi^^—^s 
>1 0 1 ^Rft&sasfTfcfrtu ra«p«c«r««l 0 91: 
tt«-*-'*«*«F*©9^^»a**l 0 7(Cj:i9n- 

^(Dmytfamznte 5 -<< ^f^^s 1 o 7^77/ 

S 1 1 2*s«t)5gLtT*>n5« 

[0 0 19] ^<Oj:5/cCl>3i^«!f3ffiKBiC*3lt5^3i^ 

[0 0 2 0] rco:fcte£^-e*;b-*-£. o-Koy^i 
* rT h J * r*«-J*EEH e j *rfTft5*M* 
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[0 0 2 1 ] g]4 C^ti 5 C P-Kny^« 

Srfl&A <h*^tt5ffll- ^n-etiK it * ^t&mmm M*5l ^ 

T ex /2^T h - a + T a -* h +T tr 

[0 0 2 2] (U4 IC^i-^^iyN^LS^g^^^T, n — 

[0 0 2 3] HI6(Cj61/>r, 20 llif--Y>^-2 02 
M^7"ya >\ 2 0 -3(i*RAffiOo— Kn 

2 0 3tt»BfflOn-KBy^t 2 0 4li^t 

7, 2 0 8tt^H^H^^>^— rtJ3iU 5 ^ c t , ^«ai 
«L 2 0 9 ttflt#»S<D**T Ufc fr^Sr-BMttCffifc 

2 0 3, 2 0 3 a IC 5#tf£-Cti* j^EH 

[0 0 2 4] Xy'yZfS 2 0 1 tC&l^T, 
\ 2 0 4 idlR#3$ixri^S^3iOtt, «iH#iS: 2 0 8 (C 

$il6o «BAfflOo-Kpy^i2 03^ 

^(cTO^titv^o X9- VfS 2 0 2iC*5t^r, £ 
x/^lA$tlfcn^Kn^^l2 0 3tt^c^e>«JE 
H <7)#ffl^tfe^fT^^>ixSo ^75'7 P S 2 0 3-C 
o-Ko^i2 0 3f^j£O^^N{«^^2 0 7{Ci 
^^f-^3y2 0 1-iA^k ^T7^S2 0 

4tcdot^r > ^x^^i^^r-^ a > i o i titt 

So 

[0 0 2 5] ^^T\ ^Ty7"S 2 0 5(Ci3V^T, R3fc 
3 > 2 0 1 -C«*;«ta^^T Lrt: *3^«:fl83fc 

2 0 8{^i«9^<9tH^ti, **#ffl*lC«fc£:h/C^5 
ittlffi^D - Ko y ^S2 0 3 a tt^>b«EH 

I*, myt^mtmr u##^ 209 5 s^^a* 

*»¥«2 0 7^<t ?>«JEH e#BB^©*W^On- K 
PS/^S2 0 3 a^*I$tL5o ZCDtZmmz.. #A 
^con— KD5/^i2 0 3 fciSJEH e 



Jfti3l#a2 0 7Jc:J:f9»AfflOn— Kn y ^S[2 0 
3rt©jPffc45^3:^Jt3t^— >a >-2 0 1— &A£ 
tl, »Wffl©n-Kny^S2 0 3 attiffiHeH* 
«^*lffl«lKSl* s tT^t>tb5 0 77^/8 2 0 81:^^ 
T, ffc/^x^li^f-v'a y 2 0 1 ^tStt 

12 0 8ir«t»5»ttJfflCOn— Kp 7^^2 0 3 a^f>^ 
^y>^^y-V2 0 4lCflfttti£*i, ^UT, S&AJBcOn- 

3fe*>tt*o &^~C\ ^7^/S 2 0 5 i:(slilc, B*^ 

»2 0 9^at"tat$n, 3Kfc*i>3c^-^^^-v y 

2 0 4^f>ii^2 0 8(cJ; 9&9fcti£*u 
SUw@|fe$ftT^<5»AJ8a>ti— Kp y?^2 0 3 

^r^s 2 0 5^^7^ys 2 0 8 * -ew»:j» D 

[0 0 2 6] J^_Ltf>J; 51^ H©D-Koy^*W 
(tar .hicj: 9 8*^7-^3 ^tW^ftfcft^I 
tt/cCB^B8t*«^-**S3& J , ^f*?. ^7 7ys 2 0 6i:fc 

[0 0 2 7] r<DJ:5^»*^^— ^3 v-c»5tS:fT<e 

[0 0 2 8] £fc, #ffl&©lfc«rffflT h — a . T e — h 

Kp s/^^^R^^v^Sr^jS-rsgEe^a^y^^V 
^ T*&: £ 5 jfts, p-Foy^ ^<£>^l£ ^^IM X(c 

[0 0 2 9] ^x/^^^^t^t^lCP 
- Kn 7 ^ irt C ^x^^ t y t ^if $ c h #i 

[0030] r^ct^i:, ^^*&mmm*5&T$ 

[0031] ^rr\ ±iEo«*atff<o^r" 
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[0 0 3 2] 

> B>t mwtm<D h-kd^ ^ora-csto 

K d 5/ ^ ^tt^^^n*«iS»«co»til £ Sr £ ic 
[0 0 3 3] ##§!3<0S«&3SSei£:teV>T s EtriE&S 

[oo34] ^^(DStK^s^jcfe^r, ttriE* i 

[0 0 3 5] *l6W<^««iaS«^*R^*& 

& *WE#M&* ^ - > 3 > a> 6 nii^tts a-t 5 <t 

[0 0 3 6] **SI^*«l3ffi*«(0*iS*te^*5l^T, 



[0 0 3 7] *BWO««k3l*SO*a*«feJ-*5V^T, 
[0 0 3 8] 

[0 0 3 9] 

i&wcomncotem] ^m<omm<omm^mm^m^ 

[0040] B 1 tt, ^0Jco^ts^S^@^^<D- 

[004 1] mii£m^irz*ftw<Dmfcitiimmmte. 

[0 0 4 2] ^ 2 ^<7)§gft&S^M3S£tTfr 

I, ro«»3*8ktt, ^>^-2ft(£gfiH££*xfc^ 

^^tt^o M^x— ^>3 >-o^f£;c^3i/x 

[0 0 4 3] ^>v*-2 4r*«l+«)i>^N*a&^^— 
^gx«9i-§fc^<^2^cOn— Kp 7^3, 3a» 
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y-h#5. 5 a «r^L-C*«l«c5iaU 

WCDy— h#6, 6a^LTf^y^fii2al: 

[0 0 4 4] r^x^f^f—>3 ^10 

3. 3 a kvmxv^^&mm+zmm^&stfwtvb 

Xn. 2»o-KDy^i3, 3 a k V * 

[0 0 4 51 ft>^2<!:o-Ko^^i3, 3 a £ 
mt^-fii2aCli n-Kn^^3, 3 
a k&mx'r—^a > k <Df%T?V^^$:$&&ir > 

^-rS^m*. 2»n-KP^^i3, 3ai:M^ 
[0 0 4 6] d-Ko^^13, 3 a (Cli, BI^Lfc^ 
^I3,3a^j;i;i^fi7, 8titfc^-C^^^r 

[0 0 4 7] ftUl, *|6^<©S3Kfti3g*fil(Ci3J'tS««! ! 
[0 0 4 8] V^^tD^V >s< — " ^ftSAl^BBLT, 

3 >i oicgcg^n^^^-t y-^4iciiAur. ^ 

& 0 w d - Kn y ^ i 3 ^^#I^-Cfc6 

i-6<b, #W^8 fin - Kd >7^i3 l:^mT-A 

#A1-5o Ko y*^3 0;>rt^lcr>^^££ttjl£L, 

[0 0 4 9] -£cd*&, n-Kny^*3©*ftfl(oy- 
h#5#flHCe>*U o- Kp ***3Wt*ftA>?>i*BEH 

^3<Ort^S^-^ 2 tB&|5li:jE^<0*JEH e#ffl 



/<— rt«ai#*7 36s, ^t-a^d-kp^^3i: 

itA£i±\ Kp y*£3rt<0*3^&fc!3fcfciU 1% 

glid^^N^r^^mbfcn- Kp y ^ K 3 — BftttJ-f 5 e 

4$<Dtim&fttj:ibti. ^IWTLt^^d tog* 

yt&Z a ^Mi-S^^N^astA, «ftttJ^^iCfT^*? 

[0 0 5 0] tol^TLfc^x/^UJCBL 
Tfi, ^^>^-rt«^#IS:7tt, *^>15«»a>&Aar 
S^^T Lfc^^Sr^rtflx!) n— Kp y^£3ftfctt 
3a^lf5 0 rcoj^, D-KD^S34fcli3a 

aLfco-Kny^3*fcl43att, ±^^b«JEH 
e^<D&mf*m&&fttetotir^He#m&kte<oT 
1^5 ^^r^— rt»^#®:7«^^**n— Kn 

gr^<7) * aix>dS»A $ n - K n y ^ ft 3 & fc 3 a 

is, 7-*w<— #i^y-h#6, 6 a&mct>tix&m 

5 a <Dm&*m<D±, j»a^8^q-Ko^l3* 
7cte3 a ffiL^J^N:*^ y 4 ^ig*P 

[0 0 5 1] !>^«^tt±3$ LfeS*W^SHl^^tT^ 

T\ 1 n = 3 Lj r>s<—ft<Dti&yt*'T—i<' 3 

->3^ 3, 3alj:P-KP5/^^ 4l**:5ifa>{fc 

^^■r— >3 vtcffiii-rs^^^^ir y -V, 7, 8te#£ 

*>S V ^Wt***» b»EH e — <D#m$i.m&&fttet>tlX 

\,^z>h<ok-tz> 0 

[0 0 5 2] 9c-f. xTv-fs i icio^r, «fti2e-#l9:8 
as*^*^^^*^ y-V4KiiAU !>^Ndr^y-f 

4^JR***LXV^Sl>3i^Srltt^f9lili-o ^^^^ 

^8(iP- Kn ^^^3(cr^(tTT— A^^lnl^-fr, 

o— Kn s/^^30rt«td9^>Sr»A-r5o 
K n s/ * g 3 CO rt« I- 9 * » m U 8 (3 
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[0 0 5 3] 7x^^5 2 1^^, n-KD^^i3 

•T5 0 o — Ko^^^3 a co^ffl^;*:^ 

&£#^f«c>3;£itAU He#ffl^T*&S^te;*; 

Oi:#^fTUT. o— Ko^^f^ ^M^^— h 
frSo ^<^i9l^ -^D-KD^^i3a^0^x 

[0 0 5 4] ;y;/S 3l£*5V^ o— Ko 

— rt*5^#®!7*5. ^r-ASrn- Kn5,^3ldii 
A£~frT. o — Hns^fcSrtOfra^SrttSlttlU H£ 
V^y^%±m*^ — -> 3 V 1 Offc^gfcicgttJrf,, - 
<omz^ i&JjW— Kd ;y^3 a <D*^.{|iJ<£>y— h# 
Sa^C^t, o-Kny^3ali#lMWS 
tT^r^n, o — Kny^i3 aOrtftaSftV*— 2 t 

^S4T*f^, ^S^T^ — V3 V 1 iC^oV^T, ?^^(£>&l 

< fc *^^J&*»«« 9 iCfc6#^(Cj^^Jt3: 7 *Sfttfte|S 

^iT^f ;y:/S4lC:iol^Tte, #««9lC«yi(7>te 
[0 0 5 5] ^f-zT'S 5lC*3l^TJ2, ^S^f — V 3 

— > s vi ©«»^a^e>#*tt9^ait«$H, 

Id. iSfS8^« £^*t y^4iCiIALT&<D#r 

— Ko ^^l3^At6 0 
[0 0 5 6] ^Ty/^S 6{£*3^-C\ 
2 tBS(^CIE^EHe#ffl^:$iltV^D- Ko 
^^^3 a {RfJ^y— h#6 a ^r^#, f -V 

F^iS^#©:7^o— Ko y a {CiiAUT, 

[0 0 5 7] J* 7" yys 7t'il JO-S^f — ^ s V 1 l£ 



^3 a d^toa^T 1 — VI (Dtik&^m^?^'^ 
»aLfc»iS^«7*Sie*>^»«»9^j*lilLT, ^ 

[0 0 58] ^fy^S 8t:::fc5^T, ffl^f-ya V 

1 {£:fcltS*>i31/WT Lfc ^^te&ra^ — v-3 

[0 0 5 9] ^77^5 911^1^ F^^ftW^— 

2 <tB&[^CJE;/j(£>gffiH e#amtC^ttrv^5n— Ko 
y*S3©f* W^-illJCDy- h#6as§8#, tttj£^& 

-To -tits ^^y^S 1 0*C*3V>T, f*>v<— rtflft 

TLfc*:=^$:gtt8i?K iE^Iic^^y^^lDt^ttiUfco 
-KP7^K3HIHIt6. fl^i^ »aHMH:8tt, & 

Ittilt^^N^&^ajLfco- Ko y a —ftS^-f 

So £ ^ <7> # . ^Jl^f— >-3 v 1 -m. $=.s^<d 

[0060] ^7>^S1 1 iC*5l/>T. #i3g;*f — >3 

lft»^*!6»€>«r«»9lc*(t«Stu5 0 rco<i:#. o- 
Ko 5^^'3fi, «ta^»TLfc!>3i^s»A$ttfc» 
He*»e>**^#H«W«ftdSfyja:t>^ o- 

[0 0 6 1] ^y^S 1 2(C*3l>r^, »5S#©:8 
ii, H e ^b^#i««*^tofcn - Kp y 

MBEH e#ia^ic^nr^5o— Koy^3a Oft 
[0062] ^77^S1 3t^*5^T, ^7-Va 

^7->g vi ^e>#«»9^tSEieiL-c, #m^iS9o^ 

LfcP-KPy^^3a^|ftit5. f^)B#iC s mk^Ot 
8tt. M^7 t/c ^>x/N^ r)x/N^t U t 4 CM L 
fc«iE^lc^<^*fe^^^^Sr!>^^^rt y ir 4 



-8- 



[0063] s^mv mm^^mi^x 

So 

3. 3a^«ri:m5c ^W^-ft 

[0 0 6 5] Mt£¥&8^ n — Kd 

y.^3, 3 a(Ii)x/^iA«ti feKO^ 
7Uc!)x/^n-Kn^^i3, 3a^^J 
|CD-Kny^i3, 3a(D#KIi^Tt^t, 

&<D?^>£?^^*^y^4^ib&9ffiL-c. SLUiric 

[0 0 6 6] j£JUi(Dj; 51-. »(On^KD7^i^ 
-Kn>^ii:->x/N^A«J:H, ^Ut> tt& 

[0 0 6 7] i^Lfc^^coS^^ilSrfiJ 

[0 0 6 8] 17 ft Kt/h^-f ^ ( I C^L S 1 ^co 
vrnwry?* ffleS'^K CCD, lii^yK, 

2 1 (iHlKKth) -0tt^<>f;*<zv«* — ^BMH-Srfrtt 



*l> ^fi/^S2 4(aoTM^n/:^x^^T 
S 2 7) 

[0 0 6 9] ®8tt, ±iE^^^n-fe^<0»#B*7o 
»ft$*5o ^y^S3 2 (CVD) "t?tt»3i^*ffi 
!>x^li:tiSrIf|cJ;otf«tSc ^f^S3 

r^S35 (us** hfcyffi) "014 amicus;* h£ 
Mt^ 0 ^r^S3 6 (fit*) T«*fl»*;»tBtc:J:o 
t^^ ^ - y >)x^o|^ 3 > K^J§& 

jctt-<r**#«t«r*'r-6. ^^S3? mm -c 

^7y^S3 9 {Wxhwm 7 

[oo7o] r<D«fc pft^^^cosa^&sr^i^n 

[0 0 7 1 ] 

(Z)^x^iHiijiA?:i'bWT? , ^\ ^(om^m^. 

[g] 1 1 **w^*«tea*««>iii*«)-stit««r^-r 

Ii2] ^^<os«^aKei-fe^6K^3ffiS«co» 
i£ - >- ;* £r fSLm -f a * <o in a o 
[HI3] ^^o^^NtoSiRia^>ffifi£Sr^i-«lli&E!-efc 
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im6] '&&(Di&<DV^mmmw\ztertzt^<Dm 



1 ^7^>ay 

2 ^*>/<— 

2 a ^il^^r lss< — 

3, 3 a D-Kn^^i 
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6, 6 a >v<— fllj) h# 
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